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As you iumov the dasirability of transporting vasts adolutions aon-
taining precipitated solids betwesn the canyse and the vaste
disposal area hss been questicned becsuzs of the possidility of
these solids causing stoppsges in lires vhich will be inssesssibie.
While & partial soiution to this predlem would be effected by
nsutralizing in the dispossl area, this vould bte extremsly un~
desivadle rroseas~vise. Consequantly a re-eveluation of the
methods of nesutrelising vaste scliutions and slurries vas neds,
with the goal that zl11 the neutreiized liguors should be sither
clear colutions op slurries coataining less than 2% by weight of
Mocoulent aolids. 4 preliminary soluticn ¢o this problem has
been obtained and a2 flowsheet drawn up on that basis.

The vaste netal solution frem the extyrastion step appeared to be
the one most 11kely to csuse troudle. wWhils the vasts from the
fluoride process vhan neutrelized ¢o a pi of 7 is oaly a thin
alurry which aight conceivably bte handled without undus diffieulty,
that from the phosphate [rocess esuld not be handied sinse all
the solids sare precipitated on nsutralization. It vas suggestsd
that the addition >f flusride lon to this solution might result
in the formation of 2 fluoride couplex vhich iz belisved to Le
rgsponaible £or preventing precipitation during neutrelization of
the wet 3 wvaste selution. It wvas alao suggested that the wet I
spocess Wy-product precipitstion procedure be exployed for
introdusing fluorids iom, sinpce by this technigque the vaste metal
solution vould bs sudstantially decontsminated and the more sotive
hy=rroducts would be isolated. This, of course, vould

facilitate the unltinmete recovery of either of thisee caterials.
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During the week of June 7, samples of the waste metsl from the
semivorks phosphate run, C 25, were treated in the laboratory

by making barium sulfate, zirconium phosphate, and lanthanum
fluoride precipitates. It vas found, however, that this pro-
cedure resulted in only a minor improvement in the neutralization
characteristics of phosphate vastes. ¥hile solids began to
vrecipitate from untreated weste at acidities higher than pH = O
and a thick gel was formed at pH = 0.5 (which broke up on further
neutralization), and precipitation vas complete at pDH = 6, the
treated vaste started to precipitate botween pH 1 and 2. Pre-
cipitation vas 75% nomplete at pH = 4, and 908 complete at pH = 6.

It vas found, however, that if the phosphate metal vastes vere
neutreslized with an excess of sodium carbonzte, a solubdble uranium
carbonate complex was formed. While this nsutraliszstion foamed
badly vhen the alkall was added to the mstal solution, if the
reverse procedure was used the foaming was very slight end no
intermediate precipitate was formed. Approximately 300 gms. of
sodium carbonate vere required per liter of waste in the severel
laboratory-scale neutralirations that vere made, this being
equivalont to 3 tons of soda ash per ton of metal. It was also
obgerved that the complex could not be formed if either fluoride
or chloride lons vere'present, and is destroyed if sodtim hydroxids
is added to the solution. While this method obviatsd the
necessity of decontanminating the motal vaste to make it satisfactory
for handling, the preliminary flowsheet has been dreawn up to in-
clude the removal of barium sulfates and zirconium phosphats pre-
cipitates, along with the lanthanum and cerium carbonates which
are precipitated during nsutralization, since it is probable

that this trestment will remove about 90% of the sctivity from
the metal and will provide the extra waste tanks and the extra
canyon equipment that would be required if the flucride process
vere to be aoperated.

The most troublescme . of the remaining wastes eppear to be the
granular bismuth phosphate decontamingtion by-product precipitates.
It wvas found, however, that when this precipitate was dissolved

in nitric eeid and reprecipitated by neutralization with either
sodium hydroxide or sodium carbonate, it comes down a3 a floecoulent,
slow settling precipitate. With the present cake dissolving

ratio, this slurry is less than 2% solids. The use of lower

nitric ratios wvill probably mean that vater will heve to be added
to reduce the concentration of solids to a satisfactory level.

The neutralization of coating solutions was not studied, since
it is Imoun that an excess of sodium hydroxide will convert the
aluminum nitrate to soluble sodium aluminate. This step will,
of course, have to be studied to Getermine the exact quantity

of alkall required.
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It 4oea not appear that there will he any »rodisa in nsutrsliising
the dscontamination motheyr liguors, since thess will be clsar
golutions except for traces of iman and chamtium hydroxide. if,
however, any mejor charnges are considered in sithey the decon-
tamination, zidation, or reduction procoedures, the effeet of
these changes on the nsutrelization characteristics of ths wastes
vill nave to be dstermined.

he rreliminary floushset Lks been sede up to pyrowids fow dividing
the vastes 3 ways!

l. Yaste metel solution which cgn be staored iu consrsts
taniks. This vill asount to 4,260 gallons per 4ay end
cantain about 19% of the rediocsstivity,

Ze Stee) tanks for the storege of metal veste dscomtamination
and the Lirvrst Wﬁm g—m prestvitates.
Thess will handle gallons slurry containing less
than 2% solids per day. mewmmuw
shorld be conteinsd in these wastes

1. 2toregs for low aotivity vastes. Thess tanks will comtatn
the coating s the decontamination mother ligusrs,
cad the seeond and mmzzmbrm;m-
cipitates. Uhile thw volune of these ligquors will
3,210 gallons per day, mmnamuzaw
mm&mmatwwmwmm

The following W,lﬁtmmaﬂt for V vastes. Tiw
astal vaste neutyelization cells vill e loeated in the emnyon
betueen the sxtraction and desontaminstion ceils. The equijment
consists of a rregipitator, a centrifuge, 2 filtrate cateh tank,
and & cake medsiving tank. In operatian, the vaste mstal solution
will e received in the precipitator. msmmm
aze addesd, the slurry leld for an hour at room tesperatiure to
rernit presipitats formation and than centriftged. The cale is
akizmed and given two wnter vashes and twld In the bowl. it is
belisved that the washing ls nocesssry to prevent foaming during
the sacond filtyration of the cyele and to remove seidity o reduse
sorrosion in the event that this crecipitate haats up materially
during the retentiosn period. The {iltrets in the cateh tenk is
thean jetted baek to the jprecipitator wkich has hesn rreviously
charged vith the required guantity of 3G% soda ash solution. ifter
neutralization, the solutian Ie again centyifuged to remove the
precipitated isnthanum and cersun carbonates and 1s than Jetted
to the proper storage tank. It ia rlanned, at pressnt, to removs
the bHy-oraduet ceks fron the centrifuge bowl by slurrying in vater.
This vater will be introducsd thysugh {ish tail jets =0 that ceks
adhering to the walls can be wvashed down.

It asoms Tobable that the interwediste {filtration step cutlined
above will orove o bs unnOocCessary, altiough ihs effect of prolonged
contact with alkell -m =ircamiuz chosphste vill Zave to be
deternined vefore this czm be dome. ) -
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It has Deen slenned to ales handle the by-produet cake from the
Pirst dscontamination in this cell. This will be jetted a5 &
soluticm in pitric scid from the decontamination call and will
5o asutralized eithey with 108 cxeass caustiec 5 zoda ash in
the centrifuge cake Teceiving tenk snd vill be aent to the
by-product storage taniks.

The degontamination wastes vould be handled ln & cell located
sotvesn the fivst and second decontamination cells containing
1 or 2 agitated neutielicing vessles. It is planned to oeatralize
she deconteningtisn nother ligquors, the lster by-produet pre~
sipitate solutions, and the coating solutisa in these tanks,
using & 108 excess of caustic in esoh cese. I5 simplify miping
to this cell, it will probably be dssiveble to equip ons of the
diggolver cells with a suall tank whish vill receive the coating
golution a2nd vashing from the 3 dissolvers and from wiieh this
osn be transferred to the neutreliser. The neuteal
aolutions and slurries {rom this neutralizer will, of course, de
jetted to the decontamination vasie starages.

4 10% excess of nlkall was spesifled for these nsutvalizations
gso that o control would Ge unnsoesssry. Ibhe pressace of en
axesss »f fres clkali in these tanks would permit the ceossionsl
delivery 2f sa undentrelized charge vhencver it arpsared that
so0lids veres ccommisting in the linss.

There are a numbey of factors la this setup vhieh will requive
fupnther investigetion st the Hetallurgicsl Laboratory:

1, ¥hile Lt is estGimated i:hat 93% op more of tho ackivity
gen be remaved from the matal wvaste aslution by de-
contapinating, this step should be investigated on Hoth
the labsratory and sexiwerlts soales. Spealisl smphosis
shoulé, of oourse, be tut on the sffectiveness of the
ppopossd lanthamus csrbonats snd cerius cerbonats ore-
cipitetes. In addition, the rossibility of eiiminating
the inteyandiste filtration shown on the lowsheet
should e investigated.

o]

2. The distridation };wuvity hatwvesn the various wastes
ahould he deterined szo that the croper ccoling
feoilities for the by-oraduct vaste tanks csn de
designed znd the shislding necesssary for the dsoon-
taminstisn wastes can be apesilied,

3. ihe quantity of alkall required to convert the aluminunm
nit7ate in the coating soiution to sodium alumingte
should be determined exrerimentslly. In sdéitiom, 8
¥oeld he desivable to dotermine vhethay this soalution can
ne neutralized vith =ode ash vithsul srecipitating
aluninus, since congitione at I magike 1t desiradle to use
1 nputrelizing agent far all steps.
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An extansive study of csatrifuging thé varicus re-
cipitates sbtained in the metal descontaminatisn step
is in opdey, since zireonium phosphate i3 already
nown to b8 a bad gotor and since the lanthanum and
cerium earbonates are also extremsly floeeulent. In
the flowsiwet, the cantrifuging rate vas set at half
of that vsed fopr lanthenum fluoride becsuse of the
sousible bad characteristics of these svecipitatss.
The effect of eliminating the intermediate fiitmation
shoald, »f course, bHs studisd.
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